Evidence for the in vivo polymerization of ependymin: a brain extracellular glycoprotein.
Ependymin, a glycoprotein of the brain extracellular fluid, has been implicated in synaptic changes associated with the consolidation process of long-term memory formation and the activity-dependent sharpening of connections of regenerating optic nerve. In vitro experiments have demonstrated that ependymin has the capacity to form fibrous insoluble polymers (FIP) when the solvent Ca2+ concentration is reduced by the addition of EGTA. Such products, once formed, do not dissolve in 2% sodium dodecyl sulfate (SDS) in 5 M urea. This property was used to develop a method for isolating brain FIP. A reproducible quantity of FIP was found in goldfish and mouse brain. This was highly concentrated in the synaptosomal fraction and had identical immunoreactivity properties to FIP obtained by the polymerization of pure ependymin in vitro as well as a cross-reactivity to other protein components of the extracellular matrix such as fibronectin and laminin. Labeling studies with [35S]methionine showed that labeled FIP aggregates are synthesized in vivo and become associated with the synaptosomal fraction. A comparison of the amino acid sequence of ependymin with those for proteins of the extracellular matrix indicated that common sequences 5-6 amino acids long exist in the molecules. These homologies may explain why antibodies to fibronectin, laminin and tubulin can recognize the FIP prepared from pure ependymin. These results suggest that ependymin can polymerize in vivo to form FIP aggregates which have similar immunoreactivity properties to major components of the brain extracellular matrix.